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Experimental 

Crystal data 

C 24 H 3 oClN 3 0 2 
M, = 427.96 
Monoclinic, P2 1 
a = 10.1796 (7) A 
b = 10.5648 (7) A 
c = 12.3632 (8) A 
/3 = 110.613 (1)° 

Data collection 

Bruker SMART CCD 

diffractometer 
Absorption correction: multi-scan 

(SADABS; Bruker, 2001) 
= 0.757, r max = 1.000 

Refinement 

R[F 2 > 2a(F 2 )] = 0.039 

wR(F 2 ) = 0.100 

S = 1.03 

4354 reflections 

276 parameters 

1 restraint 



V = 1244.48 (14) A J 
Z = 2 

Mo Ka radiation 
,ii = 0.18 mm" 1 
T = 296 K 

0.38 x 0.34 x 0.28 mm 



6437 measured reflections 
4354 independent reflections 
3756 reflections with / > 2tr(7) 
R iM = 0.014 



H-atom parameters constrained 
Ap max = 0.14 e A" 3 
Ap„,i„ = -0.17 e A~ 3 
Absolute structure: Flack (1983), 

2014 Friedel pairs 
Flack parameter: 0.06 (6) 



In the title compound, C 2 4H3 0 ClN 3 O2, the dihedral angle 
between the benzene and pyrazole rings is 56.86 (7)°. The 
C=C bond is significantly twisted, as indicated by the dihedral 
angle of 12.26 (1)° between the two sets of three atoms linked 
by the double bond. 

Related literature 

The bioactivity of isomers of acrylonitrile compounds often 
differ, see: Kenzo et al. (2006); Yang et al. (2009). 




Data collection: SMART (Bruker, 2001); cell refinement: SAINT 
(Bruker, 2001); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL and PLATON (Spek, 2009). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB5916). 
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(Z)-2-(4-ter^-Butylphenyl)-l-(4-chloro-l-ethyl-3-methyl-l//-pyrazol-5-yl)-2-cyanovinyl pivalate 
B. Wang, H. Yu and B. Li 

Comment 

Acrylonitrile compounds display a broad range of biological, medical and pharmacological properties. There is a double 
bond in the molecule of the acrylonitrile compounds, and both geometric isomers referred to as the E- and Z-isomer can 
be present. The bioactivities of them often differ from each other (Kenzo et ah, 2006; Yang et al. 2009). In the process 
of preparation of the title compound, its geometric isomer product was also afforded, which showed obviously different 
acaricidal activity with the title compound. In order to confirm the geometry configuration, we report the crystal structure 
of the title compound (I) in this paper. The molecular structure of (I) is shown in Fig. 1 . The the benzene and pyrazole 
rings in each of the ligands are not coplanar, the dihedral angle formed by the least-squares planes of the benzene and 
pyrazole rings being equal to 56.86 (7)°. The dihedral angle between C7/C6/01 and C15/C13/C14 is 12.26 (1)°. The 
C(14)— C(13)— C(15)— C(20), O(l)— C(6)— C(13)— C(14), C(7)— C(6)— C(13)— C(14) and C(5)— 0(1)— C(6)— C(7) 
torsion angles are -44.9 (3), -13.6 (3), 172.1 (2) and -69.5 (2)°, respectively. The crystal packing of (I) shows in Fig. 2. No 
significant interactions, such as hydrogen bonds or pi-pi stacking, are observed in (I). Examination of this structure with 
PL^TOA^Spek, 2009) reveals no solvent-accessible voids in the unit cell. 

Experimental 

The title compound was synthesized by 2-(4-(?ert-butyl) phenyl)-3-(4-chloro-l-ethyl-3-methyl-l//-pyrazol-5-yl) -3-hy- 
droxyacrylonitrile with pivaloyl chloride in THF. The crude products were purified by silica-gel column chromatography 
and then grown from heptane to afford colorless blocks of (I). To the mixture of 2-(4-(?er?-butyl)phenyl)-3-(4-chloro- 1- 
ethyl-3-methyl-l//-pyrazol-5-yl)-3-hydroxyacrylonitrile (0.69 g, 2.0 mmol) and triethyl amine (0.24 g, 2.4 mmol) in THF 
(10 ml), pivaloyl chloride (0.29 g, 2.4 mmol) was added dropwise at roomtemperature and reacted for 1 h. After separation 
through silica gel column chromatography (fluent: ethyl acetate/petroleum ether=l/20), The title product compound was 
gained as a white solid (0.13 g, 15%). 

Anal. Calcd for C24H30CI1N3O2: C, 67.35; H, 7.07; CI, 8.28; N, 9.82; O, 7.48. Found: C, 67.33; H, 7.11; N, CI, 8.32; N, 

9.85; O, 7.52. NMR(DMSO): 0.98 (s, 9H, CO(CH 3 ) 3 ), 1.27 (s, 9H, Ph-(CH 3 ) 3 ), 1.36 (t, 3H, CH 3 ), 2.25 (s, 3H, CH 3 ), 
3.60 (q, 2H, N— CH 2 ), 7.06 (d, 2H, Ph), 7.31 (d, 2H, Ph). 

Refinement 

Although all H atoms were visible in difference maps, they werefinally placed in geometrically calculated positions, with 
C — H distances in the range 0.93-0.97 A, and included in the final refinement in the riding model approximation, with 
£/ 1S0 (H) = 1.2£/ eq (Q and £/ iso (H) = 1.5C/ eq (C). 
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Figures 




Fig. 1. The molecular structure of (I), with 30% probability displacement ellipsoids. 
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Fig. 2. Crystal packing of (I). 



(Z)-2-(4-ferf-Butylphenyl)-1 -(4-chloro-1 -ethyl-3-methyl- 1 H-pyrazol-5-yl)-2-cyanovinyl pivalate 



Crystal data 

C 2 4H3oClN 3 02 

M,. = 427.96 
Monoclinic, P2\ 
a = 10.1796 (7) A 
b= 10.5648 (7) A 
c= 12.3632 (8) A 
(3= 110.613 (1)° 

V= 1244.48 (14) A 3 

Z = 2 



F(000) = 456 

D x = 1.142 MgnT 3 

Mo i&x radiation, X, = 0.71073 A 

Cell parameters from 2837 reflections 

6 = 2.6-22.6° 

[1 = 0.18 mm -1 

T=296K 

Block, colorless 

0.38 x 0.34 x 0.28 mm 



Data collection 

Bruker SMART CCD 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

phi and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2001) 

T ■ = 0 757 T = 1 000 
1 mm u -' J 'i -"max i .uuu 

6437 measured reflections 



4354 independent reflections 

3756 reflections with / > 2a(I) 
R int = 0.014 



£ = -12^11 

/t = -12^12 
/=-7->14 



Refinement 
Refinement on F 
Least-squares matrix: full 



Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 



sites 
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R[F 2 > loiF 2 -)] = 0.039 
wR(F 2 ) = 0.100 

S= 1.03 
4354 reflections 
276 parameters 
1 restraint 

Primary atom site location: structure 
methods 

Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , convention- 

2 2 2 

al i?-factors R are based on F, with F set to zero for negative F . The threshold expression of F > o(F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




Cll 


0.91735 (8) 


0.12628 (7) 


0.43386 (5) 


0.0805 (2) 


01 


0.88635 (15) 


0.00475 (13) 


0.67430 (13) 


0.0546 (4) 


02 


0.6841 (2) 


0.0528 (2) 


0.6923 (2) 


0.1073 (8) 


Nl 


0.83545 (19) 


0.33952 (17) 


0.65433 (15) 


0.0533 (4) 


N2 


0.7959 (2) 


0.41956 (19) 


0.56420 (17) 


0.0611 (5) 


N3 


1.0994 (3) 


-0.0527 (2) 


0.9522 (2) 


0.0910(8) 


CI 


0.8112(4) 


-0.2484 (3) 


0.6992 (3) 


0.0988 (10) 


H1A 


0.9057 


-0.2303 


0.7043 


0.148* 


H1B 


0.7866 


-0.3327 


0.6700 


0.148* 


H1C 


0.8045 


-0.2418 


0.7745 


0.148* 


C2 


0.5602 (4) 


-0.1789 (4) 


0.6095 (4) 


0.1147(13) 


H2A 


0.5559 


-0.1802 


0.6859 


0.172* 


H2B 


0.5301 


-0.2592 


0.5729 


0.172* 


H2C 


0.4999 


-0.1133 


0.5650 


0.172* 


C3 


0.7257 (4) 


-0.1646 (4) 


0.4991 (3) 


0.1048 (11) 


H3A 


0.6715 


-0.0995 


0.4489 


0.157* 


H3B 


0.6926 


-0.2461 


0.4664 


0.157* 


H3C 


0.8227 


-0.1554 


0.5077 


0.157* 


C4 


0.7104 (3) 


-0.1533 (3) 


0.6172 (2) 


0.0666 (6) 


C5 


0.7515 (2) 


-0.0214 (2) 


0.6629 (2) 


0.0581 (6) 


C6 


0.9388 (2) 


0.1258 (2) 


0.70985 (16) 


0.0475 (4) 


C7 


0.8815 (2) 


0.2278 (2) 


0.62748 (17) 


0.0483 (5) 


C8 


0.8687 (2) 


0.2379 (2) 


0.51326 (17) 


0.0532 (5) 



H-atom parameters constrained 

w = l/[o 2 (Fo 2 ) + (0.0554P) 2 + 0.0882P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 
Ap max = 0.14eA~ 3 
Ap mi „ = -0.17eA~ 3 

Absolute structure: Flack (1983), 2014 Friedel pairs 

-invariant direct 

Flack parameter: 0.06 (6) 
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Atomic displacement parameters (A 2 ) 





u n 


U 22 


C/ 33 


U 12 
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U 23 
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01 


0.0532 (8) 
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-0.067 (3) 
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0.136(3) 
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-0.066 (4) 



Geometric parameters (A, °) 



Cll— C8 


1.715 (2) 


Cll— HUB 


0.9600 


Ol— C5 


1.358 (3) 


Cll— H11C 


0.9600 


Ol— C6 


1.396 (3) 


C12— H12A 


0.9600 


02— C5 


1.181 (3) 


C12— H12B 


0.9600 


Nl— N2 


1.343 (2) 


C12— H12C 


0.9600 


Nl— C7 


1.354 (3) 


C13— C14 


1.434 (3) 


Nl— C10 


1.456 (3) 


C13— C15 


1.478 (3) 


N2— C9 


1.327 (3) 


C15— C16 


1.374 (3) 


N3— C14 


1.140 (3) 


CI 5— C20 


1.382 (3) 


CI— C4 


1.536 (4) 


C16— C17 


1.385 (3) 


CI— H1A 
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C16— H16 


0.9300 


CI— H1B 


0.9600 


C17— C18 


1.382 (3) 


CI— H1C 


0.9600 


C17— H17 


0.9300 


C2— C4 


1.522 (4) 


C18— C19 


1.386 (3) 


C2— H2A 


0.9600 


CI 8— C21 


1.530 (3) 


C2— H2B 


0.9600 


C19— C20 


1.375 (3) 


C2— H2C 


0.9600 


C19— H19 


0.9300 


C3— C4 


1.527 (4) 


C20— H20 


0.9300 


C3— H3A 


0.9600 


C21— C23 


1.504 (5) 


C3— H3B 


0.9600 


C21— C22 


1.512 (5) 


C3— H3C 


0.9600 


C21— C24 


1.513 (5) 


C4— C5 


1.506 (4) 


C22— H22A 


0.9600 


C6— C13 


1.342 (3) 


C22— H22B 


0.9600 
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